Regulation of dopaminergic activity in early Parkinson's disease.
Parkinson's disease (PD) is characterized by an uneven and progressive loss of nigrostriatal dopaminergic neurons. It is hypothesized that the physiological basis for the therapeutic response in early stages of PD is the ability for the partially and unevenly denervated dopaminergic system to restore and normalize dopaminergic influence in functionally segregated subregions of the basal ganglia. To investigate this hypothesis, patients with early and uncomplicated PD were investigated with positron emission tomography by using a two-tracer protocol yielding a measure of dopamine transporter-corrected dopamine synthesis capacity. Compared with controls, patients with PD exhibited a considerable increase in dopamine transporter-corrected dopamine synthesis capacity. The increase showed an inverse dependence on the structural integrity in as much as the highest rate was measured in the most denervated region, the dorsal part of putamen (198% of control value). A therapeutic challenge with antiparkinsonian medication state-dependently decreased dopaminergic activity. Thus, it is demonstrated that dopaminergic degeneration in PD is accompanied by a conspicuous acceleration of presynaptic dopaminergic activity, which is state-dependently down-regulated by dopaminomimetic treatment. It is suggested that homeostatic mechanisms acting to maintain congruity within the dopaminergic system are functionally intact in early PD.